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Abstract
In  experiments  with  frog  neuromuscular  preparations  we  have  shown  with  the  use  of
electrophysiological (two-electrode voltage clamp) and optical (fluorescent exocytotic dye FM1-
43) techniques that during high-frequency stimulation (20 imp/s, 3 min) the cyclic adenosine
monophosphate (cAMP) system had a complex effect on the exo-endocytotic cycle of synaptic
vesicles. The activation of cAMP-dependent enzymes (100 μM 8-Br-cAMP, 50 μM Bt2-cAMP) was
accompanied by facilitation of  exocytosis  of  the vesicles from a ready-to-release pool  and
enhancement of the endocytosis of synaptic vesicles. However, transport of the vesicles from
the mobilization pool to the ready-to-release pool was disturbed and transmitter release was
supported by the vesicles from the reserve pool. Blockage of adenylate cyclase (1 μM MDL)
suppressed exocytosis of the vesicles from the ready-to-release pool, hindered replenishment of
this pool with vesicles from the mobilization and reserve pools, and impaired endocytosis. Thus,
stimulation  of  the  cAMP  pathway  promotes  vesicle  recycling  via  a  slow  pathway  and
maintenance of transmitter release during high-frequency activity via vesicles from the reserve
pool,  whereas  the background activity  of  adenylate  cyclase  is  necessary  for  the  effective
development of all the key stages of the vesicular cycle. © MAIK Nauka 2008.
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